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Abstract 



PROBLEM TO BE SOLVED: To obtain a stable operation and sufficient charge holding charactenstic 
even if the pattern is finer by introducing N in a silicon oxide film so that the max. concn is within 
specified range in the film to form a gate insulation film with little leakage current at low temps. 
SOLUTION- An n-type impurity-doped polycrystalline Si film 204 is formed on the entire mam surface 
of a p^^^^^^ 201 including a fiist gate insulation film 203. Next a polycrystallme 

Si film 205 is formed on the entire main surface of the p-type semiconductor substrate 201 and the Si 
film 204 and immediately heat-treated in an NH3 atmosphere to introduce N m this film 205 so that the 
N atom concn. in the film 205 is limited to a range between approximately 2x10<20> and 2x 10<21> 
atoms/cm<3> . This Si oxide 105 is used as a second gate insulation film 205 of nonvolatile memory 
elements Qe, thereby improving the charge hold characteristic. 
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[0 0 5 8] mmmit&mm2 o sio^atr, 

^ffM-r-So #^g0^0a^^2 0 7[10iJ^{S2 0 0 [n 
(d)t::^i-o 

[0 0 5 9] mjtS^ISB^0S*K2 0 7 . ^fk:^* 

'^x^Mz^'^^Bmmm2 o 7f}^h^j:^mm^- hmm 

2 0 7. mmf)'-mx$Mzmitmmm2 0 5/)-h^j:^m 

2>/-hte^^2 0 5, nM^**i|^;;>^2gA$iX^c#SgB% 
a^M2 0 4;:i-e>^<e^??iS'i^'- hm^2 0 4 ^M^-T 

^^iriba^r. [l^L-Cv^7tci/^;^v SJ}®^'-- hS^2 0 7 

^g] 1 0 {e)\Z^-to 

[0 0 6 0] m^. miiB p m^mwm^ 2 0 1 <D±m(D 

yu-^ h 2 0 8 ^ffJ^-T 

[0 0 6 1 ] ffilSpS*«»£«2 0 i(D±m(0 

y-^^«2 0 9St;^KU'Y>ffilS2 1 O^Bf^-t^o 
z.(DT.m^::-is\.^X. ^»^t4fSti*^^Q e;:^^Jf^^$n 
[0 0 6 2 J mmmm^- hmm2 0 7±^$t? 
pm^m^mm2 0 1 (D^m±(D±mzmrnmmm2 1 
i^ffj^b. -tc^m. mitEsrpi^»^2 1 y-^ 

ffi«2 0 9>S:t/KU>f >'Mi^2 1 0tl^-5^ic?L^?f^^ 

[0 0 6 31 mtmmii\^i^t^mmmmm2 1 
^^'->'=^>'^^^mLxm^2 1 2 ^?FMi-^^ ^i^i 

HI 0(g)tc^-t-J:9i::. ^S^ttlBtt^^Q e ^ 
I 0 0 6 4 1 ;$:|l4SffJffi^7:)^}f ^titati^^^Q e ii, hU 



Srfflv^T. HtitS^'^:y h@&ft:Stlfg(7:>^fl:S»^2 0 s^" 

mi 2ii'?::i^^;/ hmitm(nmitmmm2 0 5 4'(7)^*& 

CI i . ^fkS*^2 0 5 ^(Dymm^m^f)^^ 2X10 
21 [atoms/cms] 2 X 1 O^o [atoms/cinS] 1 

2 0 5(D±sti5(^Ji»^- h®t§i2 0 7m)X(^mmm& 
mmm2 o 5<D±m^^(Mmy- hmi^2 o nmxco^ 
[0 0 6 5] fj:^. :^mmnmxnmitmmm 205^ 

(O^mJ^.^M&'k ^ X 1 020 [atoms/cra3] t LfcT^^ 

2 X 1 0 20 [atoms/cm3] $T ^ U < 2 X 1 

0 21 [atoms/cm3] aTT'^niim?a^«:Sit#tt<7?f^±;5^ 

miPJJSnfc. 4/^. @£|t:^*^2 0 5 4^tD7K*i^^lSS 

/5^5 X 1 02*^ [atoms/cm3] &.TXhri\tmmi>zmW^ 

[0 0 6 6] fj:^. mt^mm 2 0 5 ^(7:>7Kmw.'^mA 

^5X10-*^ [atoms/cm3] tAT <ir ^ C J; . ^ 

7mw^^\&ummx(o. mm^\zi^o \^^^'m^^&^ 

^i.tii,<DXh^o ;L(7?i^(7:»^^j!^T-»^(i6 X 1 O20 

[atoms/cm3] Xh^o U# V Mtt^tiftti. 
jbStj (jKmmi-M&S^ 1 021 [atoms/cm3] ) II. 
0. 6 5 VT-^^-5(7:>tC»b. ^^^vVmUk (7K*i^^ 
itaSXl O^o [atoms/cm3] ) II. 0, 1 5 Vmft|:i 

-r^^tdJ:^. ^{t:S^-^2 0 5 4^(7:)m^h^'>:7^^^ 
[0 0 6 7] ?i^b\ ;*:^JSff$ffl-eiiKil:S*^2 0 5 

CD^^JgT-Sa?r 6 X 1 020 [atoms/cms] t X^fz/)'^ 
®^2 X 1 020 [atoms/cm3] §?^b< (12 X 1 

0 21 [atoms/cm3] J£JlTT'fo . ;0^O7K^J[^^zgS/^^ 5 
X 1 020 [atoms/cni3] UTXhixlt. »}^x(::f*9 U 

[0 0 6 8] :^mMMmizxn\t. 2 x i o 20 ut 

oms/cm3] »^b<li2X 1 021 [atoms/cin3] 

uT(Dmmj^^^i^mi.tzmmmm2o s^. 
mm^'t'Qe(om2^- hmmm2 05 1 \^xm\^\ 
^(Dmmm'rm^^m{tmmm2 0 5(DTm^^ 

{Z\t-<Xi<Dl:mU^M< ^/c. m\i&PM2 0 5 

1^c^ft:;^7k*l^^SS^5 X 1 020 [atoms/cm3] i^T 




[00 6 9] mmm 3 ) ^mmmmx-a, ^^<Dft 

:k^mW-^M&f)''Ui^2 X 1 [atoras/cm3] UA±. 
*ifSU< i42 X 1 0=' [atoms/cms] WTT-fo-SSSftS 

$f5(:i^<o±g|5{cejl:^^(Si3N4 )^^WSbfc 
[00 7 0] s-f , ^tf ^ttf^^sm^^Sr 1 owiett^fi 
4 (@^5t:;^^fe^l^^.B^-r^.fc*!)<7)»fffilll)^fflv^TfAB^-r 

-So 

[0 0 7 1 ] m'^^mmmf)-h^j:^m:ffiiHi ooxopm 

y ^—/uvm^^2 0 2\^m:^\i5 0 0 [nm] m^(0 

[0 0 7 2] m^. WIS p m^^^t^miR 2 0 1 o^so 
^-h^mm2o 3^m)ii-t^o mi^-hmmm2o 

S\±m:^\^lO [nm] gS^D^JJ-eff^^-T 
[0 0 7 3] mits^i h?filt^2 0 3±^^ 

p§!4^5»^S^2 0 1 (^^ffiicD^ffitr. nM^^4^ 
(giJ^(lp);0^5»A$tL/c^l£a^BS^^2 0 4 ^?F^^-r 
#*S0^e^^^2 0 4fi0iJ^tf2 0 0 [ n m] UA<D 

[0 0 7 4] m:^. ^lS#SH^eS*^2 0 4(C/<^-V 

coxg^Hj 1 3 (b){r^-r, 
[0 0 7 5] <;fetw. BtjfS#^B^pS^^2 0 4±$r^trp 
§!i^^»:SS2 0 1 co^Di±<7:>^ffi{;:®?>fl::S*K2 0 5 

^m^\^\2 [nm] C0^;¥T-?f$^-t-5o ^ft:^*^ 2 

0 5(^?f$^liS i H4 <1:N20 ^WMtf :^ t-t^ \^ C 

vnmx'uo. ^oB#cD?fM?uaii7 5 o [t:] xh 

[0 0 7 6] tfcfC, StjfSXg^tTofc:ti:?^(::NH3 #[1 

^^-r-S^^cji^m^sSL. flirta^ft:S*^2 0 5ic^?t;^6 X 

1 020 [atoms/cm3] CO^^Jlg^^^^A-f-^o ^ ^ ^ 
COX?i^ll 1 3 (c){C^-ro 

[0 0 7 7] ^C:. flUtS^ft:^m®2 0 5±Sr-g-trpS^ 
^^ffSlfi 2 0 1 OiSicO^ffit:! L P C V Dj^-Cg^b 

^*(si3N4 )^2 1 3$:ff^^-r5o ^:z^-e(oxs^ 
mis {d)\z9r^'to 
[0 0 7 8] mJfS^fb^^K2 0 5_b(D^Slr. 

nmT-^^m^\imfimK^M^^'i^^Bmmm2 o 7 

Srff^^-r^o #*£#gS^^2 0 7liW^{^ 2 0 0 [n 
m] m^O^mW-Xl^m-r^. :iC^T-(OX^^0 1 4 




ItR^^l 0-2 4 2 3 1 0 
[0 0 7 9] ^t::. fftJtS^^B^03S^^2 0 7 . ^fbS^ 

^213. m\Lm.mm 205. ^^h^s^a^ 204 <d^ 

SSL. nS^^iK/;^t2gA$n/c:#?SB^BS*K2 0 7;0^f> 

m:2ost^hfsi^%2^—vmw.m2o^. nm^wm 

i)'^m^x^k^.tz.^'i^^B^mm2 0 4 

m2o A^miSL-t^, ^jti(b(oy<^->=^>^^n. 

h «® 2 0 7 -»:jt: $ - Vm h ^0. ^ 

wCl^T^coXS^ig 1 4 ( f ^Cl, mffSp 

§!i^«»:s«2 0 1 (D^m<o^\^mmizpm^^^ m 

[0 0 8 0] '^{z^ fltrfs p m^mi^m^ 2 0 1 

ilKKif::*Ab. — xt(DnM¥2Sft:®i^<D^-^;^»-^?;c^ 

^M®2 0 9^t/Kl-'-f >'^^2 1 O^m^.'t^o 
r^^Xmir^5V^T. ^^l^titStt^^Q e ;^i^?f$^$n 

c w;^T'(7:>xg^lgl 1 4 (g){;i^-ro 
[0 0 8 1] mitS$iJ»y- h®|^i2 0 7±^^tf 

pM#«ft:s«2 0 1 <D^m±<7y±^izmmmmm2 i 
i^ff^^b. nHmmmmmm2 i itr. y-;^ 

^ii|c2 0 9&lfh^\^4>mi^2 1 0(C^5^^7L^?f^^ 

[0 0 8 2] mc^ mmmmK\^^^t^mmmmm2 i 

^ — >'^i^^^m\.xmM2 1 2^?F^^i-^ci{r J: 
Ell 4(h){r^-f-J:9l:i. ^T^ff^ttlEtt^T-Qe^ 

[0 0 8 3] mJffi^»^ttfStt*T-Qeli. 12 [n 

m] (Donomkzm\:M.mm^m.m\^tL^'^{z);t-<xm 
[0 0 8 4] fj:^. :^m:mmmx\±m\tmmm2 os^ 

<^^^i^^SS^6 X 1 O20 [atoms/cmS] J^_h<!r Ufd 

iK;Ja2X l O^o [atoms/cmS] i?^L<(12 
X 1 021 [atoms/cm3] ^J.TXhMimM^^^^o:>\^ 

[0 0 8 5] :^'M-mm\ZUx\-t. m*a2 X 1 O^o [at 
oms/cm3] JLU±. 2 X 1 O^i [atoms/cm3] :WT<7)^^ 

w^^^'^^'rhmt^mm2 o 5 ^^is^tststt^^Q 

eC0^2y— hffi^^2 0 5 i: L-Cffll\ ^h\Z^<DAL 

mz'^\\L'mmm2 1 3<^a^-r5^i:(rj:«9. 

[0 0 8 6] /£ib\ ;$:|ltSff^ffi-e{i^fb^*^2 0 5 

S^/^.T-^«ALfcfg. m^Xm\:'&mm2 1 3^ff^^ 
Lfc;^^ ^ftS^^2 1 3^?FM-r5Ntl(3. mJincoll^S 




2 0 5 ^(DTi^mW^^MXi: 5 X 1 020 [atoms/cm3] ^ 

[0 0 8 7] (mmmm4) ^mmmmx-\t. m^<Dm 

:kmMW^^M&^'^^^2 X 1 [atoms/cm3] 

JTS L< 2 X 1 [atoms/cin3] UTX^^^mit^ 

[0 0 8 8] S -r, ^W^ttlBtt*^^^ 1 ocotStt*{i 

[0 0 8 9] *^B%S^;5^b?i^ffi:fr&(i 0 o)<Dpm 

^mw^m^i 0 1 ^mM-r^o 
[0 0 9 0] '^{z^ mmit^m^mi.. pm^mi^mm 
1 0 1 <D^m\zmit^mmf}-h^j:^m i hmmm i 
0 2^ff$^-r^o 

[ 0 0 9 1 ] mmm 1 1 o 2 ±ic^ 

-t^T)^. 0 3±{zmit^mmi o 4 

0 5 ^?F$^-r^o ^iSb^p^*^ 10 3, mitmmm 1 0 
4. mtmm^i 0 5<D^^(Dmm^LPcvDmxm 

[0 0 9 2] mz. mn^mtmmm 105. mi\^mmm 
10 4. #^^^0^*^ 103. mi^- hmmm 1 0 2 

m 1 5 (a )(:i^-ro 

[0 0 9 3] #jfs^{bS^^ 1 0 5 ±^^tr p m 
^m-w^&Wi 1 0 1 <D'^'^±.(o^mz's.i\Lm.mm^'Lv c 

?f$^-r^o w:i^-tr(?)xm^l^i 5 (b){r^-ro 

[oo9 4]^ifcic. hs^jt^a^iSb, pm^m 

1 0 7 ^?FMi-^o :7 ^ vmwm 1 0 7 H^y^" 
h ft :^ 1 1 fe^ o X gsa $ 4x 5 Stt ® (^T-ff^^^ifiE) Wi 
(O'j^m^'u^lbo r r^-eoxiiSrlll 1 5 (c)l3^-f-o 

[0 0 9 5] iifciz. «\y >^^*aasriSL, sfitaa^t:^* 

Kl 0 5S.I>'1^'Y Y^ir—f\-:^-<—^ 1 0 6 §rl^*U/c 
mllSpi!!4^2St*^S1Si 0 ico^ffitT^St^MiSdpM 

pM*»»:M«;^^?>^cf5/<v^;^/u-^ h^/^-ffli^ 

1 0 BSrJf^AScl-^o 

[0 0 9 6] fltjfS P 1 O 1 <D^'^<D 




0-242310 

0 9&u^Ku^>^m«i 1 o^ff^^-r^o 

[0 0 9 7] ftl::. Hfil^^jtS^^l 0 5_t4r^if pM 

*?g*sig 1 0 1 <o^^±(D^m\z L p c V D mxmit 
mmmi 1 i^nmi^. ^(n-ik. mwM\tm^mmi 1 1 
\z^i^^n&mm\ 0 3(D±.^i)m\!s!,'r^^x^:^^^y 
^^v^m-r, z.z^x(r)T.m^mi sieyizfr^-to 

[0 0 9 8] mz^ mifS#*g0^pgl*ai 0 3±^$irp 

i^¥^ft:Sffii 0 1 <D±m±<D^m\z:^mmm^\'im) 

^">:=^>^^:^-ro z.z.t.X(Di:u^mi 6 {i)\z^ 
-To 

[0 0 9 9] ^tr. SflfB#?g0^pS^Ml 1 2±^^t?p 

m^mi^m^ 1 0 1 (D^m±(o^m\zmitmmm: 1 1 3 
^m^\ti 2 [nm] co^jpx^^^-r^o ^^t:s*mi 

VDj£-eff9o C<^Nf<^??FJ^^^^I^7 5 0 [t:] Xfo 

[0 10 0] ^fcCl, MfBXm^ffofcit^fcNHa #0 

10 2" [atoms/'cniS] CO^^/^^StJ^A-T -So C::ST' 
<73XS$rl21 16(g) ir^^-r, 

[0 10 1] ^kic, mmm^\:Mmmi i 3±ro^ffiic. 

nM^^i^(^Jx«^)/5>*A$nfc#^a^B@l*Kl 1 5 

[0 10 2] sfifs#sgH^BS*^ 1 1 5. mit^m 
^113, ^'^^B^mm 112. ^'i^^ammm i o 3 

iSkSSb. n§!i^*ie!^;^>S^A$n/ci#^^B^m^l 1 5;5- 

mmi 1 3/i-b^£i>m2'!f~h^mmi 1 3, ns^^ 
it^;>s5gA$nfc#-;eB^B^^Ki 1 2Rx/^i^^ammmi 

-To 

[0103] SfrlHSiJjgjy- bmi® 1 1 5 ±S.t>'!7 

- K^iSr^tp p m^'^i^&W. 1 O 1 i7D^ffi±(^^ffi(:i 

mrs^mmi 1 e^r^Mb. -tw^. wtagFiJ^^fe^^i 

1 6±(:ix-<5'^l 1 7?fff^figL. ^rWfg, 7K*#ia^ 

locT^fHtt^&t-r-a^^y-fevMMiir^fiKi-ao 

^X'<DT.m^m 1 6 ( i 

[0104] mt^Tmrnmimm^Q e 14, 12 [ n 




^1 1 3'f'<^^^J!^T-Zg«Srm*a2 X 1 0=» [atoms/c 
m3] i!TSL<l±2X 1 0=' [atoms/cm3] UT t 

10 10 5] ^fc, mi 7 im^Lfzmtmmmi i 3 

-e*??>o NH3 ^Htt+T-f^SiiabJtgs^ksmMii. tif 
^(DONomt^it^xx'om.^^'tf— i-m. mx.ito. s 

ixi-i. m^\^tLmtm.mmi i 4 <7?ff^^?ss;6> s s o 

ffi 1^ O f* t>- ?r jrp $iJ T- ^ /c * X- -5 o 

[0106) ^^Jfeff^filCli^xli, M*a2 X 1 02° [at 
oms/cmS] tA±, L< li 2 X 1 0^' [atoms/cmS] 
t^lTO^^Jg^^-Sr^WL/cSf-fb^^Wl 1 4 5r^S5!t± 
fStt^^-Q e (^^ 2 -Z- hffi^^tlfflV ^-5 ^ tlzX*). 

[0107] y-;^/ >mi^(onmmzm 

^^i<^g:^g*iST-»ft;45St*a2 X l O^" [atoms/cm 
3] iif ^ L< 142 X 1 021 [atorasXcm3] SITX' 

[0108] *JllS?f0ffiT-(±^'ft^*a 1141:: 

*Kl 1 4 't^<^7K^l^^Fig^^ 5 X 1 020 [atoms/cm 

[0109] 4fc, flfiai<75^is?f^fi8 3 x-nm vtzx 5 
1::, mit^mmi 1 4w?fMmT'*5oT, #*gH^B^*a 
1 1 5<r>mi&miz. ^itmmm^mi^vxm2'!f-hm 

[01 10] /iJb\ HJfeJf^ffil 3(r*3V^-CI4NOR 
7 7 rx -> ^ ^ ^ y izmWi $ n -5 ^ W^i4iStt*T- ^ 
Mtb. ^JI0fl84lr*DV^-C(4ANDSW^ 

[0111] (mmmm5):^mmmxit. ^'^^mm 

t LT. K4'ro^*J^^^fg;!iS«ia2 X i o^" [atoms 
/cra3] UA±, if* b< (42 XI 0=' [atoms/cms] U 

TX'h^mitmmm^m^'tzmi,z-:>^'xm.m-r^. /<c 

[01 12] ST. MOS h7:/->';^^<7?M]^*tel3o 
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i/^T. mi 8 5.a'iEii 9 {mm:f3m%:im-r^tzib<Dm 
mm) ^m^^'xtm-r^o 

[0 113] mff^^B^mf)^h^£hm:)jiiL(i oo)(Dnm 
^mi^mu3 0 1 ^mm-t^. 
[0 1 14] nkiiz^ mmtmm^mv, tumnm^mi^ 

StSS 0 1 <D^ffi(CgS{t3^*K3 0 2 Srff^^-r2)« C 
^X(OT.U^m 1 8 (a )|:i^1-„ 

[0115] i!>:tr. stifsgeft:^*^ 302 ±{cmo s h 

[0 116] !*:(^, mm^'f^rm^mms 0 3±\z. y- 
hmmmt L.xm\''^mt^mm3 0 4 5r^!i^i4 1 0 
[nm] <Dmmx'm0.-r^. mtmm^i 04 mm 

14, S i H4 tNzO ^^M:^^t-ri>LPCVVmX- 

ff9„ C(/?0#roffMraSi47 5 o [t:] T-fc?)o 
[0 1 1 7 J mz^ SfffSXSSrtTofciSftJCS 5 0 

[*€] CDNH3 ^ffltv-f r-Hftiaa^^iSb. tfJlE^^liSm 

^3 0 4(^tE*a6 X 1 02° [atoms/cm3] (D^mi^.T^ 

WA-rSo 't<r)m, 8 2 5 [t:] co?a*#ia^4'T-'?3. 

^■SaSrSX 1 02« [atoms/cms] UTfK-T^. 
X'<nTM^m 18(c) ir^-f-» 

[0 1 1 8] mIf2®SfliS*^3 O 4±!-- p 

^se#l(0ijx(4^o v);4Sj»A$nfc#*SB^B^«^3 0 7 
ffM-r-Sc ^:i4T'C0XS^Ill 1 9 (d)(r^i-, 

[0 119] S«If2#)ga%Sl^W 3 0 7\Z^<^ — :y 

= ^i/SrteL. #JSrBS^^3 0 7 7»^b?'£-5y- 
Srff^fig-r-So /<^-V;=Vi/|4, 7^hyyi/7 7^!J 

Xg^Hl 1 8 (e)|:c^-r„ 

[0120] mFiSy- hfl;1ii3 0 7 ^?F^!|%*A 

ffl-rx^' ir L-TtefflU, tflia#^H^BS*m3 0 3lr pS 
^*i6i|^(fiaj;tl4**:n>')S:^;j->'fTiZsi9^j!£T'^ALT. y 
-;^^JS^t>* K ^^mi$.X'h^—Mcr> p §y^jg{$:®« 
3 O 8 SrJF^^-r^,, :i'?5Xig{;iibH^-C, MOSS7>'v' 

[0121] iifcCl, mti^— hmms O 7±^^trnS 

^^i*:»«3 0 1 <D^m±<o±mzm^^s&mm3 09^ 

^mi^mm3 0 8<r)^^izm^mmii^mi^-r?}o 
[0122] »:iz. mummiif^^^ttmr^^f^i^m3 0 
9 ±<D^m\z^mm^nmL-. ^cot^. niim^mmizy< 
^->'=vi/srJfeLTia^3 1 o^nm-r^:^t{zi. 
mi 8(g)iz7ik-r-iKmtf£^. 

[0 12 3] HftfHMOS h v:/-:^^^Qi4. y— 
IP. #-^B%S«K3 0 3^S?i®S(tLTff^fi£:$nfcgSft:^ 

$ixti. ^iD'txmi'^m<Dmmmi]OL-tL. rcojism. 



(11) 
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[01241 >i^b\ ^^mmmx^i^mitmmms 04^ 

(D-^mf^^^M^^ 6 X 1 020 [atoms/cmS] t VtL^-. 
Wt^2 X 1 020 [atoms/cm3] b< li 2 X 1 

02» [atoms/cmS] tJlTT'fo^Xll'Pl^i-i^^ >'/^^ 

[0 12 5] ^mmmm\zxH\'£. ^-^^^mmm^mm 

«t*^2 X 1 020 [atoms/cni3] JW±, 2 X 1 O^i [atom 
s/cm3] «Tc7)^^J^^^^*Lfcg?jt:S^^^fflV^6 

c^irJ:*?. MOS S^>v^;^3^Q<7)^>'/:^-:7it^fp] 

[0 12 6] *llte?F^ftg-eii. p^-t^^yw»mM 

(DUOS h'y^'i^:^^ Q\^<^^^XUmVti/)K n^^^^ 

[0 12 7] ^tc. ^^mmmmx^-i. ^mw&m±i^m 

mj^ vxh mm<D9J}Wz^^^^ b n 5 o 
[0 12 8] ^f^. ^mmmxini. t^co^^^^p^^ 

[0129] mm<Dm^mm iy)-h5 t^ioi^T 

i^. ^fbS^^d^m/^.^^^A-r^I^. NH3 
mxhn\ti&(Djjm^m\^^x 

[0 13 0] ^/c. mliliO||JS?F$ffi 1 5{::*5V^r 

[01311 i^±. ^^m^\zx<^xfj:^ritz^m^. 

flJi L?ii ^lalli:: ^Tfl^ S jE^figTfo ^ C t ItiotrnX 

-So 

[0 13 21 0iJxtt\ TS<73#*SB^Ba*Bl3i 

[0 13 3] *^BJI±. ^H^t^iStt^^-Sr^i- 

[01341 



[0 13 5] i^5^#^^:i^Bt:lif«^^4^^^»5§f^ti*^W 

[0 13 6] sfc, '«s;^B^ii$nfc^«^tttett*^x-$) 

[0 13 7] ^ff%t4fEtt*^<^^n<^'^-^«ffi 
[0 13 8] *^{*:$lfil;t§^«S4x^MOS h7 

> ^ ^ ^ [S] ± r- # ?) o 

[0 13 9] */c, iji5*{4^gei:itt«c$ix^^»«^<75 

[laffiwffi^'iifti^] 

[011 :^^m<omMBmixhi>yyy>'^^'^v 
[1112] HtifH7 7 5'->^7<-ty o^;^*j£Srfftp^-r-5fc 

ii6<75Wffilll„ 

[1113] fliilS7 7i/->^p<^y <^Mi^;^ife^Uie^-t"-5^c 

m 5 1 mtmmf^mwt y -^'mgt<73r*msr^-riiio 
[me] K^t:si«^«t^(o^*j^?-sa^flj^^-riii, 
[1117] mtmmm'pco'^miM'fm&t V ~-^mm.o:>m 

^^^n:-t-|ll„ 

[HIS] mm^i^i^\±^^-rm. 

[1119 1 *%P^co|IJ£?l?fli2-C-fc-5 7^i/->^p«^y 
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